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(54) FORMATION OF TRANSPARENT WINDOW ON POUSHING PAD FOR MECHANICAL 
CHEMICAL POUSHING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a means of 
accurately determining an end point of processing in a 
CMP process carried out through a mechanical chemical 
polishing (CMP) device. 

SOLUTION: A polishing pad 18 for a CMP device and a 
method of manufacturing it are provided. The polishing 
pad 18 is equipped with a coating layer 22 possessed of 
a polishing surface and a lining layer 20 adjacent to a 
platen 16. An opening 612 penetrating through the 
polishing pad 1 8 is composed of a first opening 630 of 
first certain cross-sectional area provided to the coating 
layer 22 and a second opening 632 of second different 
cross-section area provided to the lining layer 20. A 
substantially transparent polyurethane plug 600 is 
arranged in the opening 612 and fixed to it with adhesive 
agent 614. 




1 



1 





LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
r jection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 



25.10.1999 



http://www1 .ipdl jpo.go jp/PAl /result/d tail/main/wAAAal 781 5DA41 0083977P1 .hti 2002/01 /2 1 



Searching PAJ 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



2/2 V 



Copyright (C); 1 998.2000 Japan Patent Office 



http://wwwl .ipdl jpo.go jp/PAl /result/detail/main/wAAAal 781 5DA41 0083977P 1 .h... 2002/01/21 



iis)B*mimif (jp) & ii # 1^ & ^ (a) nim^fim'jkmmn 

#11^10-83977 

(43)^BSB ^££10^(1998) 3 ^31 B 

(SDInta* ttB>I8B# ffPilS^n FI £^fll^^«ffim 

H 0 1 L 21/304 3 2 1 H 0 1 L 21/304 3 2 1 £ 

B2 4B 37/00 B2 4B 37/00 C 



m&s^ 5^11^ m^oyms ol (^27K) 





4^079 -221737 


(71)[UeA 


390040660 














JpriE9^p(1997)8H18B 














APPL I ED 


MATERIALS. I 


(31)flBfe|ft^^^ 


0 8/6 8 9 9 3 0 




NCORPORATED 


(32)ffi^B 


1996^ 8 ^16B 










am (US) 




95054 










■^a.— 3050 








(72)9e9l# 
































1< 18836 








(74) 

















(57) [Si^] 

[/Rfit^ei ±IBKH*«»fr'«. CM 

PSgl OfflWJp'J H 1 8*3J:t^-€-tl*S 

fp-r-5>&j£*S«bTi».6. Jl?'J v'y^ifnv H 1 8 

tt, #>J!y-»*'ffi*«f-p«[ae2 2 :/77->16 
C|?ISt--5«fi-^^2 0 tSrWrs. mi«»r®aS:lt 
-:3i£SJ§2 2(D^lHa6 3 0<i:. ^2(9, S;^^»rS 
«*^-pS*I%^2 0Ci5m2Ha6 3 2 #'J5'-> 
y^)\ y H 1 8 SrffffiT'SHP 6 1 2 S:}^fiKT-5. SIH 

*n, «3esa6 1 4*<-t<D:/7i^6 o o *-t©rap e i 

2 ICB^"^^, 




(2) 10-83977 



-fei' v'a >feJ;Z^S;ft-5^ 2 © 2 -fe^ a 

WIBBiacOWfSm 1 -fe^va ^rtfc^e^fe^nfc^ 1 
ffi^J-t, «lEHQOSaE^2-fei^>'a>rt»::<tefti£>$ 

TiS & nx l^^S , 3 JCE«0!J? U y > if/^ y 

[I!!f*«53 ME^7y©«9Emia5»3iiMEIiP® 

(«*]«6] «aE:^7i^©WEmilKiJ-7&^ WEjJ^'J 
©5l?»j vz^y^ny h*. 

[IS*«7 3 WEy7i^©WE^2-ti'>'3>©jp$ 
**t5fEMP©WESg2-lri7>'3>©ai$J;0/h;Siv M 
6 CE«©JJ^ U -y yyifn y H. 
[Sl««8] ME^lOrJ-ft*<«aEB2©-+ffi<kO:*: 

[g«*« 1 0 1 WEHlt^gSr**, flftE U AifcBEB* 
nfcS«f*t^S^tr, 1 (cEm©3J^ >J y y>i^n 

V H. 

t»*3H 1 1 1 U y >'>i^Seffl©Jl? <J 

yyyifnv HTfeoT. 
jjtg y >/>i^a*:frT-5^ 1 Si, 
ffiEfg 1 H (:l8l8^t-<& m 2 € i . 
«}EmiS*J;I/ti}Em2@*WaL. mi©»T®tt«: 
^':?MEI6l€l^©^lPeP. <k0/h$v^m2 
©»rffi«(Srlt-3ffllEm 2 g©m 2 pg P i: Sr^tf M P 
tfrEHPlcEB^n. t(rEMP©fltlEmi-fei'->3>l^9 
C(fl:B»t«)^rtifcSifi8i)-t. WEBap©WEm2-fei7 



[B}^« 1 2 ] 83ES 1 mifif^ 1 t'jl d 
^¥f%. Si}E^2@*i^2©, J:0/jN^<.»5^3.D^-3' 

K. 

KP*<mi©^ffi*Jt-:?^l-ti'>'3>'. *5J;tX, S-ft 
«»S2©^fe*ltt3m2-t:i7>'3 >^&#t^J:p»c, /l^U 
v-yy^ny HfCHEMP^&J^fiE-rsXr-'y 
Siae<)CiS^;a::?'5i^S, iJE:/7y7!»*taEraP©WE 
m 1 -fei' v'a >rtfcfi:Sft4e>$nfcm 1 SSiJ-iHdEiiP 
©WEm 2 -t d/ i-' 3 >f*i tc&Bft J6 nfc® 2 SBi^ t * 

«rE:/7y*«rE«Pt@^-rsH^X5=-y7't. &ffl 

A-s^'j -y yy^fny Y^msm, 

««»-e*9EMPic@^t-sx7^5/y$^tr, ffll*«i 

[it^JSlS] «(lEB8P*JgfiK-r-5X5=-'y>^*^ WE 

^tr, mim. 1 3 icE«©3p U y yy^ny Hjg^:;^ 
1 6 1 B«rEI**x 7-y:f1fi. WE# U y > 

i'/X-y H©miS*»^.s3E^l-fei/>'3>S:K^*f 
T-yZfiL. WEiH'J yyy^ny h*©m2S*^^WE^ 

cE«©5p'J >y yyi/ny HJg^^ffi. 

[^§^©B¥iHi?&:lft^] 
[0 0 0 1] 

ssjitcMb, J: osfaBictt«»«<fc#e«ijp i/" (c 
MP) cffl(/»e.ti-5jS<j yyy^ny Yxzmm^if^^ 

[0 0 0 2] 

[i£3|£©&«] S«r©¥^^««@iS ( I C) ^SSifi-r 

ifi©±c. «i-<r<c«!|Efs^«its}gfiE-r-&£'.s*<ab^. 

**-cfe4cit*t^i>. ^:n^©cal!IItt^^l:©e*^g^^^"r 
c/jN^FJiTj-&}^4*©7* h'j vi/77-< yt>n9—y^ 

tit, A^'-^©— 85©i»;jS*<^oT=b, flfi©WiJ'Ttt 
*6;SC*t^t>;rj:l,»clilC/j:-5. ^^ictt. 2 5X2 5min 
©y'r±IZt)fc.-3T. ^B^Sftttl 0 0 0:*->i^Xha 

-S. MIC. •€-n-en©iSJaSX-7^.yyT-?-©IHli£b*<¥ 



m(b (leveling) SnTV»;ttt»t. "^x— A©^®tt> 

(0 0 0 31 ^®«:>i7x-Aro¥S{t. ^iO^M^tt 

(CMP) iTD-fey^T**. «l«fl:#W3pU!y 
i^>if (CMP) yn-fextt, SiIPb;a:*<e)JE:t»«-lin^ 

IC, f^«M;^cCMPgH 1 0«, ¥^{*:':7x-/M 4 * 
y h* 1 8 t?gt)nTti-5. C(D/1'y H 1 8 tt, #a«, 

:/75^>©«iBtftr-5«fi^« 2 0 <b^Ji? u •> 

«. Rodel ICIOOO) . *fctt«#^^ffiS:Jf :PJp U U 
i'>>'— h (ffilpltf, Rodel EX2000) <D\f^-ftlifiX& 

it^yi.^O\t, KOH (*Kfl:*'j'>A) tmm->*Ji} 

1 lctt#>J v'^y^^v h**^— oUA^H*;SnTt>;4l<> 
CMP^BlCttSS, ^r)£t±©^2^ 7|?U-y 

[0 0 0 4] cMP>''D-fex't'Cjta'r«ras«» sss 

■«;5::i&feTBfi£2FnTV»-5. £Afli}«. CMP7'P-lr:^4' 

©^7x-Al*tt©^r-^'-«JFnItBfc'r)fc. CJx 

-AttC M P ^B*» ^1-* tlTB«J<D«3r-eeiaE* tlTti 
fc. •>x-A*tt&M«tt«IC^aL3Jc^i«^. "^x-A 

* c M p mmzMm 0 Hnxmi&m iyf3.»tntu e u 

dOiJ^^Tli. CMP:/a-fex^»c, ^(omx (in-sit 



4#liiPl 0-8 3 9 7 7 

[0 0 0 5] 

[f6W*<<l?ifeUJ:5i:-r«SIS] CMP:/D-fex«f-C® 

fit, sfcw-f >e-i^>x. *s x-A«®ia« 

a^Hswrs. Ai^->ii[iasnfc'^x-AS¥a{k 

mmfim^^m^cinzj:-ox. mM.i)^»:^^n^, m 
so^{b*«cao<Da§$c«u<^tofc^,^T, cmp-:^ 

[0 0 0 6] 

WPwm2-fe5'->3 >rtC(^l:B^^^)Stlfcm2gB^}■ 
[0 0 0 7] mtz. S'J©!i«fC*3l.iT. iP'J 

*i^t3mi-b^e^3 >i:, »2<D^ffi*J#-pm2-t^>' 
3 >i:Sr-g-tf.t5C, #U -y >'>i''A-y HWlCJ^IESSn 
•6. *flWfcSl«35:7'7i^*<HPI^»c^tt6n-5. ^''^ 
^<D^ 1 ffl^)^«MP©^ l^ifi^a >l^»rfi[gefeje>$ 

n, y5i^cD^2ef^j-ttBap«)m2-t^->3 >rticfi:fi 

[000 8] A^d(l}^^£&li^Tl^£;lT0.4$^tr. @ 

«. PflPomnri'>'3><tS^fiW»c|g— tffi-c, :/7 
i^©m2-ti^>'3>tt, MP©«2-bi'>'3>t^SW 

3 >*mi@4'lw}g^L., KP©m2-fe5'>'3 >«m2 



(4) 



0-8 3 9 7 7 



IX 0 ^-r ;^ T- •;/:/<*: €:<&tr CI -5. SIBcDt' 

CO 0 0 91 *fS?«OH&-SgWt*«L*itt£tT<0Sii«lC 

[0 0 101 ;S:*3. *Wa8«cD-a5*«l^-r4»#HB 

tt. *5S^<0||SS}^li^«tSSWlC^L. ±15®— flSWJi 

fcfSSt -P t> © t ^ 5 . 
(0 0 111 

77^> 1 6 -lE-Oioe^B-rsy^^Wl^y K 1 8 t 

1 2 0MilteS»'J^e.-r, 7^75^ >® ©—^M, 
ij H 1 2 JwJ;0«J#*nit':7i— Al 4 

figT«> U— lf-^*lf3 2*ieSI*StlfcU— tf- 
e— A3 4*«. y^5^>l 6©?L3 O&ffiO, ?L3 0*i 

1 4«®{C^fcSilt*^-e#-5. 

(0 0 121 >''75=->a3 0 t-^x— Al 4 (-^/x— A 
*S:/^7^>?L3 0®±tcS7Jc-5^,^) ®l¥ffl&E3<7) 

(A) ~ (C) Jr^f. S3© (A) j5»e.^)^*^SJ;5 
\Z. y77^>?L3 0ttaft*OrtS8SS^-6. a!oTM 
§63 6 Cl©WgB3 6«, U^lf— b;-A3 

4ffi®«i:lxTffi<53S'f.>U— h3 8<£iR$, »J#-r 
ifc«>»Cfieffl$tlS. y75^>l ei-f >tJ— h3 8 t 
©raOJSflfttitlt^tlTViSWT, r>x— A 1 4 t-l' > 

■9— h3 8^©M^cA0ii^fc•^t;^ ab^igiS) x^u 

4 0 \t.-/'77-> 1 6 ©i£*TjiJATS 

-f >1*— h 3 8 \t.-f^7-> 1 6 ©±®©±:&ic, — g?*t 

:^^x>Ay K 1 8©tt'*T5SaiL'TV»'5. OIJ-— h 

3 8©Jl©?iatt, -f >1J— hS 8©±ffii:'>x-A l 

4 ©^®t ©rB^©rB^iiS:«/jNtc-r-5 c t^jts UTt^i 

-6. C©P,aBS*«/JxfC-r-5ili:»Cit>T, pgKICttffi^ 
n<5X5U 4 0©S*««/Mc;^*. Cl©Jli:tt. X^U 

4 o*<e^sraiif i)t?£m$-e--5«r6i*<a&-5©-e, 

1J— h 3 8 t'J'x— A 1 4 <i:©ra©X7U 4 0©S*<j5 
t>e. »f-t;-i»3 4i:'>x-A*»6©RS#Jt©« 



-tx©«inattfiF«piffi-ci&-5t#Ae»n-5. 

■5*:tt/h$< bJ5:l*ntiJ&:^;&:V»*^ l^^tc. CMP^ 
a-bx«ftt«tc, -f >1J— h3 8*<«^x-Al 4JC«5n 

•*}■— h3 8<tCx— Al 4©K©raK*l 0 5JI' (2 5 
Oum) iC-feyhbT, «IS-r'^€rie**^fc. 
[0 0 1 31 03© (B) tt. -f vT-y 1 6 tA .y K 1 

8©»j©siJ6S}eSi*^UTc»-5. c:©^ifi}gli-cf±. 5 

^-f >-t}— h ttl^A^tlT* 0 , /X -y H 1 8 fCtt«ffi?L*< 
-e-©f^t)Ot, 7'75=-> 1 6©?L3 0©± 
CftBT-SSB^T, Ay H 1 8©Sfl"^S2 0 iM^t 

sig^) Ai^xsnrt^s. cmcitsT. ^/x-ai 
u^' >i6ffi« 2 2 it\^im^, ^m.m 2 2 Tfiew $n«. 

7PU'>U^'>««. U— tf-T^tf-3 2*^e.©^-1f- 
e— A 3 4 <£:^|Jl65fcSjiiSl*S C i:*^5J-*^t>TV»-5. 
tS!-pT, :/77->?L3 0±»Cfi[e-r-5»[ffie2 2©^^)^ 
AtU— tf-b*-A3 4©SiLTfil!l<, Cl©f^#«ittr 
tt«LVif«Li^*iab-&. ^ 1 tC, Ay F 1 8 Sd^d^^tb 
T«effl^rn-5©T, B»cmA-5MKitt?|pffib&(r», «eo 
T, U-1f— f— A©$fSU<^Vifl:a©IlH<t;fa:SX 

7 u 4 0 ymausi^, c:©f^s*jsjgii©S'j©if«j,^tt. 

Ay K©litt*«Mli«RIC/j:SC:tT*-5. ft^BtcSig^L 

tcM 3 © (A) ©SIMJ^Iitrtt, H^-r >-y— h 3 8 t 

•:7x-A 1 4 t©ra©raBe*T$-5fc'tt/h$ < Lfc. u 
5&»L, Ay H 1 8*t^ft-r-5c^nT. ;i©raie«!stc 

iL. 'f >1t— h3 8©±H*i'i»x— Al 4»cMnT. 

n<£«^^-a-SoItH4*<*-5. 0 3© (B) ©ft#*JS 
Ay H 1 8Sr^<i:LTfiefflLT>5x— Al 4 

t«ftfettffijr-r«J;-5ici8«-sn-5©-e. Ay H 1 8© 

^ttc.t€.Mi^g«^£Vi<, ¥a?«©)Si^afa5'^ :/©>'"? 

yKt. S?g;ijS#«ffi^''f :/©Ay H©i^«*^ofc 
K»T?tt, 2i?;5i«(*€r«®Ay H©;EF**W-if-t- 
A©^SE*<il>/itiClt*ti)-*^o/£:, ee^T, :^t-5'« Cl 
©i'-1':^©Ay H*^ffi-r-&c:i:*«M*Ut». 
(0 0 1 41 Ay H©»aSt?4effl*nS7pU!>U3'> 

>a/M*«^«s©^'sa©»iai^*#*-. z.<r>msmifi't 
<omm.^mi^. ci©i^s». 03© (c) \z^mL^ 

tt, y77^>?L3 0±lC(a:B-r-5ffi«©««M3iAy H 
't>SI©#U'?l/'3'>7'5y4 2ifil^«tJoT 
li«>. Cl©:/yy4 2tt. U— 1f-t-Affl©^t LT 

■^•C#Tt»*. tEoT. :/5i^4 2*3*1/'— 

A3 4©«SlttS/hJC;S:-5. yyi^4 2ttAy H 1 8© 

(0 0 151 JpU y-»i^/^y HfcSElcWMttl 
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:^ijyzy>i//\^y \^/vui/ttn^\zxnxi)^^. y^if 

4 2 0*t«<h3PU y»if/^y H 1 8 <^«»t*^S'&-r 

-So U;&^U?^C7&^6. 3pU*y>->iJ?'/t*> K 1 8c7)«3pJ, # 
^r«aS 2 2 <D«fitt, 3SU'>U3'>y^4f4 2 0t*« 

tjisjjc^o seoT, Y'iiyzf^jfimit't^^i^izy^ 
i/4 2(Dttmmmi^x. m^±f)^T\zmm^'tt^m\^ 

»?x-/M 4*««$i^:^^e(Dli'rtl7&^;;5i^%^-r^o 
[0 0 16] S3<D (D) tCcktltf. S»JC0*J£J^^T 
tt. 2RS!y^4'^6 0 Od^ Zf^^y^yjlS 0 (D±<D^O 
v>^y/t!y H 1 Sff'JC^^Si^^tlTli^o C:<D2e 
ffiy^i^eOOtt, U-1f-b'-Affl<C)^<!:UTfia<lt 
»^&mU*tmxm^^tl^. 2RS!y^4^6 0 0O« 
fffi. -oL— v-V— 7— ^cORodel ^^eSi 
S«EX-2 0 0 0 tLTAainrfil/j:> I^SWJCSEfitT^^ 

i^>if':/a±7.\zmLXi\:^mz^miix\ 7^^Jyz^> 

tt. ^m^^yifW^^ 0 2 tTfiHy^ 1^856 0 4^*^ 
tr. ±fiijy^i^gB6 0 2«fi^a@2 2C0?L. 'S)*0B8P 
6 3 0JC»'&U, Tfiijy^i^'SKe 0 4ttSfT'&@2 OO 
Tl> osoHne 3 2fcec'&*r'5o ±ffl!l:/^^g56 0 2 
<0±®6 0 6ti. 3j?U:y>^>4^/t-/ H 1 8<D±ffi2 3i: 
ipHT*-5o T<W:/^i^S56 0 40Tffi6 0 8 i^^ 
^y^>l 6(D±mi 7 t<Dm\Z. ^866 1 Of)^$>'DXh 

[0 0 17] r>x-/M 4*^63j^U 'yi^>*^/X-/ H 1 8 

tS\t. «>x-Al 4A^y^7->7L3 oo±jcffie-r^*i 

^Tt>. Tffie 0 8:^i^y^5^>l 6<D±E1 7JrS®L 
;&:i^^<t'5IC*i^:fc^<S^$n^o ±S6 0 6tt':7x- 
Al 4JC»«*rS*^ raBS6 1 OJC«fcoT'>x-A±JC 

EE;^;!)^Ca;;&^;^Vio S£oT, 2 eM>^7^ 6 0 0 <D<k 0 ffi 

m(om^^«mii^msimzmM'r^A^^^0i'r^ii^i\t 

IStryX. 2aS!:/9i?^6 0 Ott'>x-Al 4 0sP 

[0 0 18] m3<0 (E) i: (F) JC<tntf. sSU*y£/ 
>i^A-/ H 1 B^&.T(0^v\zm^iLXXh^\^K 

<03pu»>u^^>t:-xd^e>2eMy^i?'6 o o^^ttjo 

6 12 SWrniOX-r-So 3P'J >'>iyA y K 1 8 



*i8P6 1 2 i:-mzAmLX^^\r^. HP 6 1 2tt2 

2 2oiL6 3otix, mn<Dm2'ti7iy3>^mfi^m 

2 0<D?L6 3 2 i:LT*>J:(.n IBP6 1 2tt2RS!y^ 

Tffl9:/5 i^85 6 0 4 (Dmmm\t. ±mzf^ if §5 6 o 2 O 
»fSS[J:0:^^(/i« 0iJA«, ±fi!l^^i?'S66 0 2(DS$ 
L,S*a2. 0-f>5^ (5. 08cm) tL, iS^H,*: 
*50. 5-f>5^(l. 27c m) fT^o TfflO:/ 
^tJ/g56 0 4<^fi^L2SjKj2. 2-f>^ (5. 59c 
m) , ifiS^HjSJ^jO. (1. 7 8 cm) ^fcf 

^d^j^^Tfr-So d^LT. T<ai:/^^gB6 4J^±ffl[|:/ * 

^i?^SB6 0 2cfc0fej£A^0, *50. l-f>^(2. 54 
mm) <0SW,S:JtoUA6 1 e^m^t^o y'y9(r> 

»3«fc5^Ct*'&07&^cl:Vio H3<^ (D) - (F) (Ctt, 
±<Wy^ifSK6 0 2 0BT®ffl;&^Tffl!:7'^i?^SB6 0 4 0»f 

i/gR6 0 t>/h*< LTt)J;ir^o ±fi!iy^i?^g56 0 2 
OiP^Ti^l, S[S@2 2cOiP^tC^L<> »3 5 0^;P 
(1 2 7 0 At m) nffe-So SEoT. IP^Tjtt, §8P(Z) 

mi-tri7S^3 ><Dai$D,fc«b(/^o TfflJ:/^4?^S56 0 

4«, aiT^@2 0 0 (2 5 4Mm) » 

V^o Tfi!l:/^ySB6 0 4 0JpgfT,tt, «4 0^;i/ (1 
0 16Mm) ■rt><t(^io ?e-s)T. if^Tjtt. B8P(Dm 

[0 0 19] »«»J6 1 4*Tffl!l7^^iy8B6 0 4<^UA 
6 1 6<D±tca^T^o Sar?fll6 14«, ti^)^^)^:^. 
T¥\. Van Nuys OBerman Industries ffiS^W 
C-5 7 5 A/BTA*Plffi&::fA»tt3j?U'>lx^^>*t 

SP»J6 1 4<hbTffifflUTfcJ:(.^. 
[0 0 2 0] S9S2 2 0Tffl90ffl«6 1 8 tt, 

:if<\4^X. MP 6 1 2tC2©My^^6 0 OS, -?-<^ 
U A 6 1 6 ifii^ U !y i^>9nv H 1 8 6 1 8 JCSE 

iCctO. ±(W:/^ifgB6 0 2 t«aB2 2<0Pb1. 
Tfffly^^ygeG 0 4<hS?T-feg2 0 ^OP^K^PbIBIJC, S 
«9i6 1 4*t»biiSn-5>o ^taT&H^. ffiS9J6 1 
4tt»<kUT, :/5i?^6 0 0*<raP6 1 2*3H3£*n 

s^spje 1 4Jc^*iiD;tn«t>^<h^<®fb'r^ 

[0 0 2 1] X^U05J^^^acS"r'5;^i6Jr, Tj^U^yi^ 
>{fn y H 1 8 0«S@2 2*Cj8Sr«ofc0jffl?L6 2 0 



(6) 



0 -8 3 9 7 7 



6 2 2-e^«$n-5. SIC. 2Wim-:^^if6 0 o<D±m 

6 0 0 ©s«»ctt«-^< s**«?¥«u:tev»©-e, u— tf 

-f ->3— >i':?^a-feX4'Jctt. iJ?U y >'>i^/1y H 1 8 

@ 2 2 <D±ffi 2 3 *Wmi^*-r-57jt, 2 iSS?:/^ 6 0 
0©±ffi6 0 6%§lo)6^nTBtt-r«. TPUC? 

v9y\mmt<r>MVtis~(T>-Q. ±ffi6 0 6©s««u- 

[0 0 2 21 2®S:/74^6 0 OlCJ:tjTffitt;Stl«Sg 
tt. l^—- »f— t*-A3 4Srjg-5. :f ^^>?L 3 0 
X7U«ai&Klk-r-6. :^75^6 0 0tt. X7U4 0tC 

U y'^yifny H 1 8®3Sg5<i:igDa«-^Sft-r-&. ^ 
:/7X>?L3 0'>.(DX5U 4 0<Dj»tl*gS<fc 

[0 0 2 3] V^m^\Z\t. 2ti:fg^(c<J;^CMPSSH. 

bTgtt?^-r-5. U— tP-<i:nU;>^-^'4 4. M—h^T.-^ 
U y 4 6 . * it^ftS 4 8 l/— tf-^^th 3 2 

3<D (A) <r>%mMm^^t, m^. H^^nfc^figtt 

[0 0 2 4] 04ic*-rJ;5tc, tf-tn«j^— iJ' 

— »f-tf-A3 4*58afe-r-5. tf-A3 4 0-g6tttf- 
A7.7''J y5'4 6 tS^'f >1}--h 3 S^ESoXeJi-r 
■5. e— A3 4©C:©gRii-*M >-tJ-— h 3 8©±fiSS:f!l 
nst. tf-AttX^U4 0SraoTemUT'>x— A 
1 4<D^Blcafc-5. '>x-A14tt. 0 5-CWU<^ 

^5 2 (T^tctJ^ S i O,) 
[0 0 2 5] -^/x-A 1 4CSfc-5atli2— e6©tf-A3 

4 ». Sfb^s 5 2 <o^s-egE^6«i(cESt;$n. %\K 



SiSbf-A 5 6 SrJgfiK-r-S. S«5 0 fCiiM-r-5Siae 
—AS 6*>^O3t<0il>';(S:< 4:*)VK e*Hig!<b«»S 5 2 
*3loT?lZ^SIt*n, S2<OS##tf-A5 8*}g^-r 
•SCltiriia:^), mi ^m2©SJtf-A5 4, 5 6«. 

T»UT. ^fiEtf-A6 o?&jgriE-r*. c:<d 
[0 0 2 6] ±iaiiisjg^tt, m-<Dmimmt:^-D'> 

[0 0 2 7] HtK04Sr#fig-r*t, mii:m2<0Ri* 

t;— A5 4. 5 8 (0 5) <0ffl^-B-<&«-r-&fiElf-A6 
0*n X7'J4 0t-f>-y— h3 8*3l-pTtf-AX:/ 
U •yiS'4 6©±gBtCf?t^€S-r-5da:*^^i^*»S. tf— A 
Xyij.y3^46tt. -g-^ti-Ae 0©— IKS:M»S4 8 

[0 0 2 8] ettffi^. CMPl/D-feXtft* 

— SR®»i(SIA:tt'^x— Al 4*asJlt*«-e^i^Vi. SE 

>if'V^&<Oit, tf— tf— A3 4*i>:7x— Al 4tC 
afc-5t*J:IS&n-S. aS;&®»4. tf— lf-A3 

4*ta3 0 s:ai§LTg5^j-wice^e)n-5i:€r«. 
3t#ai»fi§ (-f , *fctt##-t>iJ-^© 

ffiS©^a©ifi»-fe>-tf**fi6fflT#-5fc*55. k— tf- 
T^tf-3 2*|^Wf -Sfc*©. *%?giCJ:2>SeS:0 6 
iZ^-Tifi. Jfe#iS»rl!-fe >-tf 6 2 L ED/Jt^^ 

'f:t-H©«) :/7X>l 6©«&*»a^%J;5 
CM FSB© v'-\' — v'©@^<ftBIC5tO fatten 
JlWi'-l'^W-fe^-tJ-e 2«, •€-©-fe>-tJ-*«!B!^r«» 
Jt^e-AA^jgetifct^CfPfid-r-S. •£fl:B-tr>-tJ-7 7 

4*«y75=-> 1 6©n^irKl0fttt&nTt»«>. 7 
^tf64 ©Bl#tt<iB tfi* «. I — •tf-^gfif 3 2 
e)©k— tf— tf— A3 4*t5felCift?gbfeS«}jt6 6*^ 



S:»}tf-5i'5tC^«)e)n-5. 0yA«0 6»r^-r 

6 4 7St-fe>-ii-6 2 tCioT^^tbSnTti^SaP^'t', W'- 

^»th3 2 7!»^ero«la3§«^*^^•pt)•>7'u>^•r 
[0 0 2 9] (ftB-fe>-tJ-«#S:flEoT, Ox.—/\i!fiU— 

•*f-\f-2:.\zi(ivxM.m^^m-^$>^m\zu—*f-=FW 

e> © Sri£ ^ ^ PbI *5 o T s^)-r s d i M * 
ffio^si-efc-s. ±ie(oge-r«. ^n&<Dmmtzfy 

[0 0 3 0] :i(Dmmizn-r^—::><Dm^m\t. fv'r 
>©iiie:;&ifinca t> T T^^.T- >3i**£?i-r 2> c t T j& 

m\z-r^. mm. yvif&A' *I£3Sl.t, ±ofi-t© 
(0 0 3 1] •f^7->iLt:i&oiWimt.mmitifi. m\z 

tt7^75^>Ay H©^ffiSl«:^^H'jaS-r*. SttjT. -f 



4*ra¥ 1 0-8 3 9 7 7 

[0 0 3 2] St^T. ^^)^;&:5^-^'iR»«^^I^FBl*#a 
fc*©<t *Ll»:)^iitt, 7'55">©10e*i@AT 

mmx^.^x^^y'-^|^Lmmm<om^z•*^>■:f^J 
n«. ifcjc. x^'vT^i 0 4i 1 0 6Ttt, iJ->yu> 

sn, ^-wat^ttA^siistis. xx^y 1 0 8 

•5. ^Ib. — ^bA»-y->y;n&sie)/ii'>«^©u->:/;u 

1 2tc^-rj:5Jc. Eit^nfca^j-iid^emsn 

©. •tJ->7'u>i^, tt^j-. IB«. «»-t>->y;mFBi fi- 
st, :fcj;t;asuv»s/MJ->:/;i'«frpit-«-tit©jtiiiE. 

m.m\tTWX&r). SE-pT#BSbfc. K»«J/j:5^-^iR 
[0 0 3 31 ^«lf-A6 0*}gj£Ufc«a8B® 1 t^2 

©Rite-AicioT. ^4iBc.zsm5\z7f:-r^-D\z, m 
ai3g4 8®(a®-^^^*<^*en-5. ^it^2©e- 

^us. — ptf— Ao{affi*n 8 0° rnrti* 

Ara©<ao(si[ffiM»tt, ■T'^T, «fe«iS4 8TB«e>en 

AS4 8;»'e>©m#tU:^(^, £fb<^S5 2 CM 



(8) ^mW- 1 0-8 3 9 7 7 



muijit, 09® (A) i (B) (Difyy-Q^-rji^ 
\z. jE^iii^kzm(tti>z.tiimmtEtift. hq© 

(A) <Difyy\t. mtSi (xlft) »C«T-5. &iJ->7';P 
«P4*0«lfilSm^wa^J-«<i (y^) S:^-r. COx 

T#€>tlfc'b®-Tf, -tow. i'U3>S« (-rtf-t)*). 

•:/y>{7mitm'yx.-/\) ±izmm'ri>w-mu.mt!\s>im 
s X - A c» b T c M p D -fe X ***ff * nfc, 

S90 (B) O^ifyyii. 09© (A) <Di/yyf)^^<D 

K^fci^S e. Bs* ^^ n 4 a« J; o T a > h D s n 

C if b # tt -5 J: 5 r> X - A icln A 6 n -5 T |6] ^ <D :tj ^ , 
5^ > i ^7 X - APBioffi^taft^osHA^-e-o^^s; 

ft**. H9© (A) t (B) C:7'D-;/ h$nfcffi*« 
•5. *K LT, 01O<D (A) \Zm\^tLl5^^^-D-Z . 

x-A<Dg?{ki^H®asT^*>etfff$n-5. i^ic, 

«. 'f-9m^\zii^X'm■^t\.^^^ itJ-'f 

(0 0 3 41 ii!5*«»®a*»«-r«.fcii>Jc 

^S. 010© (A) ©X5^>y:^2 0 2©ig3IIIS65i^t* 

©aojibT^c/^h^Fn-B. 0yA-«, i-tfs.f> 

•SWT. tf'f i7;p©;iofi3£g6«^««P-&!ii^J:vn 
X^ryy2 0 4-Ctt. it>--i'i';u«*'ic(85*^rn-5«i^s 



— a^W^^^tCCMPT'D-feX&J^TT^^.. 

j:i:T?»-5. fifoT, sJ%5>©(**«iP»4, *»©«^, 

'&mmi'tcii^<Df^^mizit^x. <i^u</3.^tz^^. 
[0 0 3 5] z::i-vmmvfc:^mit. •y-'fi';i'©«s^ 
;ttt-?-©*i^-eigOji^T. l&M©««*i[**snfc 

mz^-z>Xit, 3:©sJ%^J-Ji««H5*ttflF«T€r7jtVi*:^ 
■5. c:©J;5;&:«^lcttgiJ©:&tt^&«efflT€r«. -Tife*? 

*«§7-r-5:3&fe-e»-5. c:©f^#:5ft©»*Hr»*«S}^ 

aiS^SlO© (B) tc^-r. C©0d^e.i^*^-5J:3tr. 
M 1 X5^!y 7^3 0 2 tt, «l«S«^4'©S:fc<BiS/hffi 

a:©ra. *fctt-€-©jS»©ra, ««j©»*©ra©^ras:JH 

tt-t©ffi«©S5ii-*fiefflT#fc*»=bLn:fe^i) . '^\z, 
Xt^-vT'S 0 4-Ctt, i*--f i7;i/©SKSe4J-©W»c:|»*$ 

y:?'3 0 6T*-r«fc3JC. i**;sn*:«i^as:S!i3t^ra 

tt, **^}*i-y-f 57;i/©5feffSg^J-r^*^nfcjia[*«fiK 
T*. :;fc©>^5^y:/3 0 STtt. XT^yT's 0 4'rif-s; 

^?nfc^*«<BKop^*t. ^*-r'<^*M©iP$*^e.M 
3 1 OTtt, ;:©so©iiss*PSS-€-©l**Sffi-ei» 

i^Tfl9lC<t:nft:lt©^Fa1CMP:/n-tXSri^lt-5'< 

(0 0 3 61 ae-T'^^rc.tK, ^»iig 

«^©^^. «£t>T^*aia[ttji#, cMPr/D-tx© 

tf#Sn-5t. g:*:Mtffi/jNffl[*fctt-?-©25©^^©gf 

■e©:/p-fex*<»r3jg$ns. (UEot. ii©:*rj£ 

©S«J©f^!!l(iteration) t.±<nWiZ. *»C«^-r« 
t S/hil t ©F4©«FrBl*<S9^ 3r n. ©ffi:*cfit i: 
S/hffl©5!^C<fcoTf^«$n*-S-'f i7jp©85iJ^ (-r/j: 

to^l/2) ©FBlfc^*$n*««sjP$*«Sl5£Wfra»CJ: 

•pTK5^$nT. K;*aa!*tSLi±i$n«.. ;^© 

Xt" y 3 0 8 TttffiM-c^f J: y »c, ■r'<T©5fefT-r 

■5»oiiUffig©racK5*^rnfc«fs}©i^a*t, i&a© 

P:S*»e.ML5l*»n-5tiiic»ij£^^ns. c:©:*te©-€-© 

te©fi?»tt, i**-r'<*jao©P**<«rfct=«-st*nfc 
i^*i^a[CJ:oTK5snT. ao©cMP:/p-bx^ra 



«F;^i-CCMPyD-fe;^d^iKT-r-5. f^^-t^^m 

O^I(ltt/h$V». titoT. CCOffiripJ^ffi (forward-look 
ing method) tt. ^^^MroiPS^ltS-^x— A*»^K^*T 

[0 0 3 7] z.z.-^mmvit=t~^'-^mt, mmitm 

•tJ-f X<0«l*i^^B^»85*a^-r^^'f (dies)*^tr*»^ 

(A) ~ (C) tt. f^«W&A^->«lSar':7x-/M 
4tme>n«. T««ifi7 8. 8 0. 8 2*^3S<tife 
S 5 2 <D^®#®g6 7 2 . 7 4, 7 6W-fe'yht. CM 

867 6ttJt*4W;'cJg-C*-5. HI 1© (A) «. j}?Uy 
>'>i»'ffir©4#a857 2. 7 4. 7 6S:^b, 011© 

(B) ttJ}?U >v>'>:?':^n-lrX©H««f r»1©1tlS8P7 
2. 7 4. 7 6&a^L. 01 1© (C) tt3pUy>'>y 

:/D-fex©»7rais©«fa»7 2. 74. 7 6**-r. 

011© (A) ''jN)^©1#aSP7 2*tct3}^^;*CJ^<D 

«#iaSR7 4. 7 6 J;0fe¥^»aa£-e/hS<;a:-5. 
'I'jg©«ra85 7 4 tt;*:JB©#a85 7 6 J: 0 fe^liSK-C 
/hS<&.5. #®ge7 2. 7 4, 7 6*^/Jn$<;S:S3^^ 
t>. !pUy>'>y:/D-feX©jtfTi:i^tc«i>-r-5. 
(2, /h)g©4#a8E 7 2 ». 

Jl©iiS«4?'J >y->>y7'P-feX©ra»rl£T-r-S. 
«eoT. 011© (B) tt. 1^a867 2, 7 4, 7 6© 
ii5**«JFffl<bb*6i62.«ll*7RL. 011© (C) tti^ 

®SB7 2. 7 4. 7 6 tim^m\z^m<tL.rziJim^^ 
»c. c:tie©a«tt«ft:UT^iS©T?. #»a8B*^e* 

T. S4#a8B7 2. 7 4. 7 6*^&©f '^T©lH'«r©S 
[0 0 3 81 -hE-e*i«lxfcJ;3lC. ^ 



(9) 4#Ba¥ 10-83977 

a867 2. 7 4. 7 6<D^0y >>i/mmit, W-^(tik 

74. 7 6CJ:oT4fi£$n2.TaJ5b*-APB^©<4ffii:S3 
SE»©^tt-fcfDCjfi#<<Slfi]*<&«. •€-©lK*. 

Ca^-r. X5=-y7'4 0 2-Ctt. TgfH-«^©WS 

©jEK^E!)**8gfg$n-5. •e©iEK^»**f!^*n« 
t. X7^.y:/4 0 4C^-r<t-5C. CMP^flittiK7-r 

[0 0 3 9] 01 3«, CMP#ja+©/t:^— >jaSS^f 
"^x-AlcMLT©. W^lC^t-r«>«l«Sffl^©li<iS: 

5t©a^i•tt^r«J#;^^n•5©-e, 0^©. ¥e)tc*«;/h^r 

tlfce-i^tt©ift?Bt/j:a. «k<ii'<St. SI»JpTte;tc 

iE^it-l' i7 2 5 0g'©^-C^i&^-&il&i)i>TVi'5© 

Jltltt. /t^'->5!iSSrC'x-A*t««JtC5F 

< ife^-58K^i-*i^^LTI^ifc<i:#K.e>tl-5. CMP?^ 

jHSi^Trsftitc, iij--fi';i'fi4T©iSia*ff$r«>c 

i:tJ-5©«. -entrirsT. ^fCi/x-A^ffl© 
S^ft -5 1*-f X©«ra8R® 3)* 'J y •» ii' C J; t> T ^ U- 4 y 
-f X^l(l?£*-r«^T«J&:<. ^W^ft*«*ISt35&*-p 

/\mmit)^^^< /jNfi©«<Ef*^fiiiit'^*sn-5o ¥a<t: 

©SKtt. 2U--i'i7;p«t). i-y-'f i7;i.^©ttiitS* 

©aiiB?SrfFS-r-5C:t«, -^^x— A©*M*^e©M?^-5 
x-A*<¥iaft:*tlfc«. CMP:/P-feX&l*TU<fc5 

t)-f ^ ;w©— 85fc*w©«-cra c U'<;i/©J6 
«*>'bbn^ir>. ■5-©s«tt. fiEfli-r-5>'XT-A©«#tt 

<^^:^Tft5•^. 5^^a:r:7x-A^S©|fc1©K 

Ra©-y-'fx**«^©^$ici^s-r«.u. *fccMP:/D 
-bx *«t7r ■smicfBT-tj-'f i';p^-p'>c#*^©ft«t)ra« 

[0 0 4 01 w— tf-^^^t^*»&©«^*H»oSlla^c^ 



(10) 



V 10-83977 



m\i^m^9fm5. 097. 4 3 o^isaisicM^^^n 

SfC. #a®Sftl®*«lia<K7Jl'=fUXA (curve 
fitting a)gorithms)4f^JffipTfli'?&-5. cn^O::)^^ 

[0 0 4 1] 3fetw*iSLfci;pJC. y-f±®/1i$'->ai 
aSr^ljfi® ± fr^fkifeS *}gf!K-r * d 1 1' J: « « 

[0 0 4 2] ^OIb, <I^Saii©StUC. «^(lnterest)t 

-5 1#IS« J: -p T ^ i; ifc^ w^iSft * ft 
d w c M P 7^ n -fe X (c ^ fi£ ^? n Ac ^ fti gg <i ^ H ft © 

[0 0 4 3] "i/x— A«)CMP^!aS*(C, -tW^T. 



)Et*ft^WX5^-y7^&. HI 4»C§8LTitt5«-r«. XT-'y 

•Dmn^»i£if^m-r^'^\z. i^a^mm>mm-^ti 

(toi'b, ^^i-t}-Y^;i'Sfc 
n-5«^^®a«, ex. mis,:>5^\z^r>x 

ftS3n-5, Xy-v':f5 0^Xm-t^'!>\Z. 

T, t^'j^x\ziintiv)<Dmmcu¥-:/u±.7.^mni> 

mOteration) ii±<mmz. 'A\z%^-t ^m:k^iim 
'hM ©/bI © n m ^n. c:©8l;»:M<i:g/jNfiI©^* 
JCJ;r)Tf^«Stl-51t-ri'JP©gSiJ' (-r/j:to^l/2) 

©FBi«r^*$n«*r«»$*. as5£^raT?ii^»bT, 1^ 
^mmamm-^n^, la^l. :k<D7.^y:f5 1 o-c 
tt. s5ittT*-rj:p»c. •r'>^T©ifeff-r«»ojgLfpig 
©rBi{cK5*snfc«^st©i^»*<, ^M©P^*^e.ML§i 
3&m-5trfcft5£$ns. ci©^rfe©-?-©fi&©se^j-tt. ^ 
jfe-T'^^r^ 0 ©ff $ a^mtt iznm^ nfci^saftc j; ^ 
xm^tix. mo<r)cup-fa-t7.mm-i)^si:^$n^<D 
T, -ew^^^fcejttvi. ci©f^^tt. so©cmp:/ 

2Ftl-5. X7=-->7^5 1 4lC^-rJ;Plw. •€-©^,'#^TCM 

p:/D-tx*ii^7f 

[0 0 4 4] &JKP^^*3>hn-jPT-5±E:;&tett, 

010© (B) T^-rCMP:7'D-feX©i^.'SS:ft^-r-5 

n-5te©»Aicft)e*»t)-r'<TfiefflT#« ei t ?&*Rb 

T*3<. 

[0 0 4 5] Mt, !f-Tgtth*ifg^-rS U— !f- 

t;-A©tf-Aag cTitefc^x^i^y h) ttts**fij 

tc^f^rff-sctfcSJcae^n?). 01 5© (a) t 

(B) lc*-r«fe -5 1::, «MSt;-A8 4. •ri^j:t>^«effl& 
Att, d:til£4gT«*©^fe-5t;-A8 6 J;I3 fcRg|*-rs 

•>x— A©^ffiS*vjN$(,». e:©iM4St;— A8 4tt. j£ 
4ilf— A8 6 J:0t>SaiH]db9 0(CJ:-&ti!a (T^t>% 



(11) 



#ra¥ 10-83977 



t;-A8 8) ^£SitS(<». i2:«atf-A8 6 

[0 0 4 61 lf-A*<^^JC^(D«#rt»C^*n-5^W 

i;Ttt;fS:eiftV». Stc, jE:*it*-Att«MBlf— AJ;Ofe 

— !f — tf — A « W ^ * lar d »C<fc -p T« jE T € -5 © 
T. S«lf-A©^^r©«ife««^Ui^©SHT?tt/j:Vn 
[0 0 4 7] l^— tf— f-A<^jSfilC-plriT«. iS^il- 

tt. «a**W— !f-t*-A®rajS»:©4«{ctt:0iJTS<o 

[0 0 4 8] l^-y H^-f hU— tf— tf— AS:S'<«. S 
gs«^® e © 2 0©ia^BH*<fi31IC/t 7 >X * 

[0 0 4 9] m2©j|JgJgM 

*>&0©j61nHt«*««-r'S. c::©iiliafflf«*fiet>T. 

«. -t-n^fi^oT. CMPv'XT-AA^tfceijiOfP 

[0 0 5 0] ^—^(nm^ 



oi^— i^«ffis©^^*<s*^^n^.. mti^A^tf. 

x-/\©*<tgStt-?-©»SRi:l^i:i^ftTJp'J vi^>if^ 
txUiftHtyiiE>Uf^K U -> > i^S ©JP $ 

5~1 0%Et±^{bUTtt;a:e>?S:(/». ©1^— L"^ 

T©siffs«u#-rsfc*c«, m^u^^immitti> 

© -tt ^: :^ ^' - -r -5 g * T fi! fij - ; u * H « L . 

©W;&lCOV»TlligT^S. 

[0 0 5 1] JJ^U •y->>^4'»w^g^tH::J;-pT 

fc. (t«J;lfig?{t;iK;S) A^jJ^'J >'>^^^nTVi 

■5i#fC^#«-©W**<iE^«^tbTiegt)n«». -€■© 

«#©tf-i'ra©gB(B*<. i»*snfc««a&*-r. 

©iEKffl^©-b»'«S'I©ie:;^<:raJft©iEK«^fe#SE-rs 

[0 0 5 2] SS&^#*<31t)n«SSttTffi©®0-^ 

•?x-/\^SSr«l^oTS;S:2)i^^Sr-y->:/U 
f-S (SfcttSS'^S) . dtltt, #Uy->>^'<'. 
T->i:<?x— A©M«**IeIfeLT43 0. MtCt'x— Afe 

<bT, 7SUy>'>i^4'. t>x-A^®©Sja:*aR«-*« 
y^^>©?L©±$:aj§L-, ^^lf-tt^f©a*ffiLT5}? 
<J yi^>y4'©S*^-5Cli:fc;feS. JpUyi^^y®*^ 

m-k. s^t«.«m©ii->yj>i'«jE?£a*M^©Jic 

^yv'^i'B©^!^— ©gSfrifcfisjLfcJiitiS:^^. •5-© 
J;p;a:&Jg©«s|&H 1 eic^t". c©0!|-Ctt. 14 

[0 0 5 31 i^-<4©KKW, <a«&«^©tr-i'jk*tf 

-d/a(gA„ic*j-r«. iBs««#©t:-i^jfc#fcr-i'fi 

<iAk,©lt-e»2>. Cl©it*VJvSVig, jJ^U-y-^^i'^ 



[0 0 5 41 1^— ttcOR«*fPJ5£r-5CMP&B*Hl 
S^'^U— ^'tS*-r-5«*Sei 6 0*^tr. n>tf 

[0 0 5 5] 1^— tt©Ra*f^fiK-r-5fcJi>tc. 3>t;:3. 
-i' 1 5 0 tt, 018 »cs^-r«^ffla-€-ote©«t6** 

LX. 3>fcra— 1 5 Ott, 2:3©7^Dy7AoItl?Jc 
y'{>K/XX7^;Pi', -r&tJ^iiSS&^W Jl':*' 1 5 2 t 
®J5»7^;i'^' 1 5 4 t^r^SLTti-S. M^Wi-y ^ )V 
1 5 2tt. 1^— tttiSSlS^tJilS^&m^W^iStSS:* 

T^{fc"r'6«fc5»c, sfcwv^tftA-st. raaE;s*i-&e^ 

[0056] 019© (A) «l^(S©^B*^?>#^nfc 
1 5 4tt{a^«^figiJ-S:S*?LT-£-©ft&©^&»:* 

«fib, 019© (B) ca^-r}p©a;ti«^*fg^s-fr 

LTiE-©flfi©^gES:S:S&b. 019© (C) \Z7r<tl& 
©Ui*«^S^fi£TS. 
[0 0 5 7] 3>i;ii.— 1 5 Ott, 1 5 2 

r •& 2 -=>©£@jBl:t«Stg 1 5 6^: 1 5 S^II^LTI/^ 

•s. a«$nfc2t>©«^©ig(a*«ft3tsn«t, 3> 
tfi-^'isoii. fi^ifim^©p-pS(iic*t-riii5 
^ste^© p - p fi*s©tfc k-tuti^. Am/a„) 

1 6 2#Rg) ^tmcr*. ^(DttifSfM 
UfcS, 3>h:zi.-^' 1 5 0«-t©^Wit€^. D-*;i/ 
>(%U^jt(zetS^tl^Hffi. r^^OSlfBfil 6 4£:it 



4#MSpl 0-8 3 9 7 7 
3.— 1 5 Ott. jRU y ->>i^ji©^J^— tt*«ilF$ft* 

[0 0 5 8] ia^j^^I^ttJp'J y'yy^ifi&^Umiti 

*3nfc^©*-(rstons«ifi]*«*a©T. tt©® 

3ttt^oT*>5ff 5©*«*3$-^*-5. UlStt,. ■€■©«:* 

tlT -S ^{t^ J; t;/ S it €• ::f U - ^ 

-eS'5J;5tC, ^' 1 5 0*^yD-feX±»«:® 

UT. •?-©@tait*tb*-r'5iitfeM*uvifc*^3. # 

u y'>>i/'p(D^fSi<o^Ms,ox.-/\\zni^xm.t^mz 

•5. 

[0 0 5 9] :i:iX^mLtcmmit-S.. Zl>\^a.-:$'±X 
Se<J©fci!6lcSf^Lfc*ffllHlKSr:fr LTSIfTT^S C .h 

iz&M^nrcf^^. 

[0 0 6 0] A>H/'«x7-^;pi'tt. ^KftiSJcflfffir 

•5^^C^:oTtt^»©ft^gSrfieoT*g-Cg••5. I2«© 

HiSCsjT-tt. ■€-tie>tt^&»t^K««©t'^rti*»-e* 

\zmmimwL^t&^'±^z.t.\zii':>x. ^wimmxm.WL 

[0 0 6 1] a^;/S:7w';i'^'A^;*-^'Sr^^-r-i)feii) 
»Ctt, ■?-©7-f;Pi'*iS*?t-'<S«^©ra»[»*flIS!J5' 

::©«?««. T^tf-©fi^jS}g*^e.^SCA 

^x^i>> m?i\i. f&mt&y-<)\^^'(D'pi.-m^mt. ^ 

i-A mfL\i. #-'©K<t«i«t«S:«Fo:/^>i'e/x 

—A) ©— A*?/5^ («s)A«2 5tS:) SrSlff UTtPU 
>i^3iS©iE«6;iS:RSS:#S CI t J; T A^T€r 5. 

f^stbT, Ji5u-y-»i'Matt, fi«««^©t:-i' 

ra©iSfSt*JSI^-r-5);ii:CJ;-x)T, tRU i^^ff© 
Sa)©^j|^TSt^TS^-5. ^H. ;i©f^#:5ffiSr^fflb 

fcigStt, :*:S©C^x-Aic:*#-r-5iaJ3£ffl«:¥i%-r«« 

fl^*<A>HAX7-r;i'^'©4''ij'S&ftSrfltj£U, 

;U5'©»S»«<ii:*C-€-©«1''£.'.^«»S:»l* d t IC 
<toT. KfF^««:7^ju^'Hft©jEli6;»i}K*5J;?//*fc 

ttF I R7-<;i'i'©«ft2:«S«Cft3£T^«. 

[0 0 6 2] M^^noiWiBmi. nmL<r>-t3m. -tu 



(12) 



(13) 
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6 It? 'J y -> > ^ C<seffl UTJSfif^HSrfr^a: ^c* 
[0 0 6 3] ya-tX • IK Xprocess signature) 

•?-©ii-'f >iK}g (*fcttjs^*^e}*tfi^nfeitt 

3j?ijyi/>^/Xy K*i3Stft^nfcO, grUt»A*-y5^®X 
10 0 6 4] ±i3*igJg!gt?tt, 

[0 0 6 5] CMPSB©lJ--f >*fieffl-r-5>&teS:BI2 
OW (A) ClClTiJi?^-r-5. glif^KI^ 

ffiJC * -5 d t o T 4 C M P S^B U T^^tfS[ 

cr^^tos. u-f» *tf^*;sns (x5"y:/2 5 

h i-ASrfiaS bTiK«Sr»«-r S H t 
OJS$® 5 0~ 1 0 OXWffl-CC^x— A*JPU v-/>tf 

[0 0 6 6] &}g*<#e)ti;/t^, fpfiE*nfc»j^*^6,s 



a-r44#^©4#»A^tSttisn (T.T-vfz 52) . i^* 
-&fcie>»ciatS$n-5 (;!?.7^y:/'2 54) . ^t#tbT. 

[0067] 02Oro (B) Sr#^-r-5t, ^^J. t21g 

■5. ^-5gBS:3fe«lC**LTi¥ffl-r'6tCtt. -eo^BJc 
»r-&*rUVi-tJ-'f >*«»UT (X7=-ty:/2 5 8) . Bl 

2 6 0) . lAUi$ti;rc#@l:(4. ^ic. ffilg$n^c4#m<D 
«qi-fey hi:it«^?n-5 (;^7^-y:/2 6 4) . ttwsn 

T^feO, SfcSa':'x-A<O^SaC)fc«6tC-?-<OgBSr^ 
ffSS-li--6C:i**T€r4g. tt^SnS (Xxy:/2 6 

6) . c:o:/D-fex*e»{k-r*iJi, 3>t!3.— ^tt. 

)e<D^«cn{:*5«^. -^-titt, iiB*^ti:«neHrt-ef^ 

oraSJC**L.T:*-'<W-i'lcSS$n-S (X7^5'y2 6 
8) . ftIEigB«, :/D-trX$tt«l$6HrtC§l#M-rfc 
* »C n -fe X A 7 >^ - ^' ii « tCgi as f -5 X 5^ -7 :/ Sr ^ 

SS?$tl-54IEJtBW^nietlWF«9$«. ^7) 

ViSd^OS^aS. ■?-<D$IB©«l^if^l8A5;<-i'. :feJ: 
t/:^'^ U- ^ OiH^ C J; -5 Jcft # U T Vi S , 
[0 0 6 8] jei&^)*i^ffiffl2::t'<U-^'IXtitt-rSfc 

fc4#SiJci|-r-5«ffi4:tyv'3 >iLT/tm:^;-r^ (X 
7^y::/"2 6 2) , ^^^rnsfiSatt, JAW^^n/tltei 

[0 0 6 9] ^is. mitms.^)7)\^^< h.(r>ii^'^=-9 

-^jett. ^jgc^x-ASjasu^cA^e^^iWcffiffl-e 
Hsnr (0a^tf. jfrui^jpu y->>i^A>> K^ffl. a 

yHEE*Bifl5. «f/ty^X7<J®«effl) CMP:/D-feX 



(14) 



0-8 3 9 7 7 



CO 0 7 0] ^-(>i&m^ibmm^t&tii-ri>7. 

(0 0 7 1] :?r-'^W'-5'»C**-r-5T*«-»iJg (««J 

J: < titE UT ti-&*^©f|fi;tc 7 - H A -^^ A -6 d 

* fc'ttT C M P SSWi^^W Jitt«g©^{k 

[0 0 7 2] U^, ^«#fCttii»I<DjS*R&«E-3T, 3j- 

u - A^^^-r s s^fl; sr e iftw I' * tt^ tut- 5 
[0 0 7 3] 

H2 1© (A) yz^tifi. W— Ttfih3 

2*>^5glt*n-5U— 1f— A3 4©— SP*^ A-yH 
2 2 LT. Si©tf-A 7 0 2 ^m^h. U—*f— 

tf-A 3 4 O— fflSttA-;/ F 2 2 ©Sffi 7 0 4 TRIt b 
T. Sit lf-A7 0 6 S: jeer's, CKDRItf— A7 0 
6«, (DC) 5^7 hS:* 

^•r*. H2 1© (B) ICJ1®>'7 h**-r (^Bffiffl:© 

0-1 ojH^n-oeeHTfpsft-r-s^i^, ©^©DcgKij- 



10 0 7 4] H2 1® (C) {C^-rJ:5»C. A-y K2 2 

®SfflOOSSr«fiK-r.5gB^J-JCffi«®7 0 4' Srit^lli: 

B'JM^?n-5. C1®1£»®7 0 4' tt, l^iSia U— tf-3t 
7 0 8 ®;*ca54J'*^*W- 3 2©:;&JpllCRIfr-5«)Ttt:& 

^, J£«®7 0 4' SrSia-r-SOT, ^n\Z^-oX^<r> 

-gsfettar-s. b*^b3tc*<e.. ;ititt^gf«-©tt«g* 

< ^{k $ ^nc t» c: t t3 T -5 . 

[0 0 7 5] 02 1® (D) tt. I£»ffi7 0 4' SfiEffl 
[0 0 7 6] (.i*MCbTt£«[®*f^S*^«:^bfcKS-e 

[01] tS*ftJS*f^^^-5«i*ft{b^W#'J >>>'>i^ 
(CMP) SS®fiS®0T*S. 

[BI2] :^%m\zii'3xm^^tiiiLtfk^i^mmm^^-r 
[0 3] (A) ~ (D) tt. -en-en. 0 2®gB©sg 

%^®9lig)^tg®»r9PSH-r^.O. (E) (t. 03® 

(D) ®Sg5^i-C^ffl$n-5S?gy^i/^®¥®B§0T* 
0. (F) tt. 03® (D) ®^gB4i-®7-fe>yU«r^ 

[04] 0 2OgB®^g5^)-®IPfii8S0T»oT, U- 
•tf-^^W-® 3 >3J?— > h U—^- tf- A b 

TSi*T»e-AS:«iw-r<5tt!g**f 0-e*a. 
[0 5] 0 2®gHT5as$nT^ist^ie®. zfy>^ 

gf<b<K>C/x-/N®»f®K0-C*oT. >:7x-A±t»55 

-rau— if-if-AtEite-At**. ^fiKTSiif-A 
*)^fi£-r s«si$siBswic5;-r0Tfe«). 

[0 6] 0 2®$IB®:/77^>®¥El^0-C*oT. IS 

ii- 1 ® Pal T 13 ® ffi?* tgfiE S- ST 0 T 2. . 

[07] B2®SSOy57=->O¥ffi01?&t3T, f&t. 



(15) 



WmW-l 0-8 3 9 7 7 



[0 9] (A) :^JzZf (B) «. y^^^Sfk^^-^^x- 
"&©y-^'m#©S«ISi!l«;a^-ri'57T?*D, (A) 

n<om^mi:^'r{f^y. (b) a, •5-©«ii^ffi©jt& 

[HI 01 (A) tt, :^%miZJ:^. Zfy>i7mit<&0 

I - A <Dgs<bifeS S: » < -r -S C M P :/ p -fe ;^ jiSi * »l 

^"f S^lnj^ffiCbackward-looking method) (D'fU'y^ 
HTfeO, (B) tt, Zfv>i^ iiVX<D 

wtit^'>x.-/\<omitmm^m<-r^cMPz/'a±::^-c 

l$jSiS:ftj£T'5mIlnl^S (forward-looking method) 
[011] (A) ~ (C) tt. 02<Z)SB»rJ:oTffla 

ffiK0T*t>T. (A) tt. cup-:fa-t7.mii^f^<0'^ 

I-A**b, (B) tt. :/D-feX<DS«'l>M^©>:7x 
-A<&^L. (C) ¥a{t^.^lCjfilri'>x-A** 

[01 2] *^iBic«t«, ^«iijffi*^^/ti'->iaa 
$ n <:7 X — A €r ¥ b T -5 * <o c M p y p -fe X -e i& 

[013] /'^^'->«ia$nfc':/x-A©5pffl{k«rra^ 

[014] IfJ^-tJ-'fXW^jgSfcJi^SiM 

fsfci&o, CMP:/p-fe;^©i^;S*ftS'r«;&j£©:/ 

[015] (A) tt. ^BXRgfC/jNgt'-if-lf-A** 
MW^nfc, !>x-A©»f®iS0T?*O, (B) tt. « 

1 6] :/5>i7K{b4Si':/x-A?£»<-r-51nix«fra 



[017] T^W-t. ^S6lhS[Jgom;^«#*»«f. IE 

^ T -5 J: 5 J 3 P 7 A ^ n a > 1 3. - i: <£• ^ , 

[018] ^-tt*a»-€-©«-r^^:^— r-5;t«>»cn 

>t:i-^'('9TjifT$n'5«stnt^^-r:/p .y i'STfe 

[01 9] (A) ~ (C) \t=^»W[m^<om^7FiV. 

[02 0] (A) *5J;0: (B) tt, CMP^BcD-tJ-O 

[02 1] (A) tt, 5J?'J >y->>:J/A-y HSrStbXffi 
T. A-i- H(DK<BI*^S<DSStSr*-r0T*O. (B) 
m^Wi^TprTif^yX. 02 1© (A) ©*JSJ^!I®/^ 

v<Dmi)^'b<DKmz^-:>x±^T£M.m.0^^i)^^\:'X\/^ 

iitiZ.^^TF.Tif'yy. (c) tt. Klt&«)^€>fc* 

\z. t£«i[«ai!snfc«®*jf^S5tbT7i?ijy-»i^/^ 

0. (D) tt. «fP-it3*-r*^— tf-^*t^*»&®7*- 
^'m^©^«!^l!l*^•r^^77^?^&o, 02 1© (C) 

(r>mmm<nWkWL9!m\^fcmM\z^^. n-j K©«fiijA^e 

©RS*T^i;S;*ciI8SEfieii-tt*IV»«l6«:*-ry.7 7T* 
[«F^©lftig] 

1 0 "««<fc#W3l?<J y v'^y. 1 2-*U 

y H. 1 4- ••'^x— /\, 1 6— \ Z—-f=y7- 

>A-yH (#Uy>'>yA>yH) . Jj? U i'^i^'Ny h\ 

2o-sfr%e> 2 2-«as. 6oo-:/5y. ei 

2-BBP. 6 1 4 •••SlfgiJ, 6 3 0-P8P 1 B8 

□) , 6 3 2 ■■■Ban (^2nn) . 



[016] 




(16) 



^mW^l 0-8 3 9 7 7 



r-26 





[06] 



10 



c 



22 
20 



18 



r-24 



12 



III ■ Illy 



1B 



[@5] 




34- 



60 



V 



34 



28 

4 



] 





[@7] 



66 



(17) 
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(18) 



0-83977 



10 2 



U — if — ^^aiiB-j-c-N ^ , 



10 4 

























> 



















10 6 



1 0 8 



NO 





Yt5 




•> 




1 iS^H-g^tlfciK:^-*^^^^^^^^^^^^ 1^ 



112 



114 



[01 8] 



1S2 
_I 




166 

_Z 



162 



[ 



164 

_L 



I 



1 



154 




158 

















— » | j>MV-^ I — ^ 



T 

166 
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im9] [Hill 




(B) 



mi 2] 



4 0 2 



NO 



YES 



4 0 4 

i 



(20) 
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imi 0] 



oo 




O 
C4 




(21) 
[013} 



?#WJP1 0-8 3 9 7 7 




(22) 1 0-8 3 9 7 7 



im 1 4] 



1 



5 0 2 



5 0 4 



5 0 6 




5 0 8 



I 



5 10 




5 12 




NO 



0® 



YES 



ife.^-r-nMPrp-b;^<fe$l7 



5 14 



(23) 
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[01 7] 



10 




18 



16 




(24) 



^mW-l 0-8 3 9 7 7 



[019] 




(25) 



0-8 3 9 7 7 



m2 0] 



(A) 



2 5 0 



2 5 2 



2 5 4 



2 6 8 



(B) 



2 5 8 



X(i 7* D -b 7. / ^ ^ P< — ^ ^ ^ H b 



2 6 0 



2 6 2 



2 6 4 



2 6 6 



u — ^ (c :x T- A44t6 



0-8 3 9 7 7 



[@2 1] 




(27) 
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;^hU-h 617 



tf^h;tf. P-H 20422 



(28) 



^mW- 10-83977 



[^fral W-fSil 3^4^ I 3a (2001. 4. 13) 

i^Ammn] ^mw- 10-83977 

[^HQ] ¥fSl 0¥3n 3 IB (1 9 9 8. 3. 3 1) 
C^a#Scl iiM4#ffii« 10-840 

immm^] ^m^9- 221737 

HOIL 21/304 321 

B24B 37/00 
[F I] 

HOIL 21/304 321 E 

B24B 37/00 C 

[smHi ¥*!£i 2^i« 7 a (2 0 0 0. 1. 7) 

[^^4ijE 1 ] 

m^m 1 7 ] mmt^m^ vy» i/mmm <d^v 



•s^igi:. KmieirK»-rsm2^i:s^-r-&iS* 

* 1 7 ceaoji^'j y i/ytfny H. 

[m^«19l ^Hn;)^ ^lllff^J:C;»M2€& 

2 0 ] KPB □ ©tern 1 fi6»*^K3J^ U -> > i'' 
iiiCKSL, KMP<D^^lgi5*J-®^ffi*t1gl8P<^)|g[^ 
2gC5i-<tO^>;*c€^t»i»*«l 9lc|2«<DjHU-;/'>>yA 

t^SWCI^i;igJ$IC&-5g[*]Sl 7 (CiattOJp 'J y x 



[tItaB] 12^2^170 (20 0 0. 2. 1 
7) 

[^i^«iE 1 ] 

[If 1 ] U <;/ > i^^Bffl U «y 

-fci^->3 >*iJ;C^S/j:«.^2«)^ffi*jft>®2-fe>^2^3 

• fjiai8P<Dfiiji3^i-t^>'3>rtc{iB»t«i>snfcmi 

ffi^^:. M8BHP<0iilBm2ir^->3>i^(c«i:@S^ii>;$ 
iXii.%2^^iL^^-t^^%.mzmmts.f'y^t.. 



E 7 y S ffl 12 M P 1*3 C H ^-r 2. ^ S i: S 41 ^ S JJ? U 
Tt»-6. 1 JC|2«©5P U -y v'>i/A y K. 

TjftStlTVi-S. ffi!*«3»c:ffi«©5j?>J5/-»i«'/ty 
H. 

[Sl*«5] WiB:/7i^O«tII2mig|5iJ-*«S(lKISP<D 
«rffitBH:i'v'3>t*SWlc|^— tfeTfeO, mSBT^ 

7 i/©MIBm 2 eC^i-diSiJfHiS P ©aai2^ 2 -fe '> 3 >i: 



6 IC|2«©5J? 'J -yyifnv H. 

c^*« 1 1 ] ««{k^W7i? >j -> > </mwm « «j 

If 1 € SISE-r ^ M 2 @ . 
m8B^lll«<):l^m3e^2li$S9b. Ml(0»re«l$ 

o^s#($i$t7m^^ 2 2 n □ ^ $^tf n □ ^: . 
5/3 >rttc{se»tje);stifcm2S5i^t**-r-5y5i^ 

W S y 7 i'' & fltr ^ §8 P »C @ ^ f * S « « ^sf i: ^ ffi A ^ 
«ll2m2S*«^2©. J: t)/hS^>5^iD 

«>m2©-+iSS:itoM2-fei'>'3 >*-&tlJ;5»C, jJ^U 
yyyif/^v HlcffirlBHP*}gjS-r-5X7"y:/i:, 

^ 1 -fei^ s^a >rt ic<iaft»e>^rnfcm i ss^j^twiaesp 
©«ri3^ 2 -fe -> 3 ymz^w^'sb^ nfc^ 2 sc^j- 1 * 



10-83977 

WfBy^ysfrsKPJcs^-rsssx^^-yyt. sre 
^*j«T-miBBapic@3£-r-5;^7^>yy«'^tr. is*jai 

3 tC|B«05l?U yy>if/^v KJ^fiK;^^. 
[i«*3Sl5] MIBB9P*}gfiE-rsX7^5':7'*^ SftiB 

i^'/x-/ H©sis*»e.wiH^i-ti^2'3>*(^*-rsx 

K!^{f|-}^P£$n7tMPT'*oT. KHP«Bl<D^fe 

«:*-r-5m 1 gK^}-si/Jm^c-5m 2 ©^fes:*-r-2>m 2 gp 

tiS^JS 1 8 ] mfB!^<^*^ M# U «y v'>^5'®«r«-r 

«1 7»CE«©Jl?'Jy>'>*^/'<y H. 

[|»*3S19] eMP*t, KmiS*3J;t;JKm2eSr 
Rii-r-siS** 1 8 tCffie®7RU .y iy>ifny H. 

[»*JB2 0] eMPO^mia84J-*<K3l?"J-y-»y 

StclSSjtL. feMP©Mmise^i-©^&**®rap©feig 

2|»^J-J;0t>;«c#ti»*«l 9icK«05j?U 2;i/>yn 
5/ H. 



